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L A SO CIÉTÉ PRÉHISTORIQUE FR ANÇAISE

La Société préhistorique française, fondée en 1904, est une des plus anciennes sociétés d’archéologie.  
Reconnue d’utilité publique en 1910, elle a obtenu le grand prix de l’Archéologie en 1982. Elle compte 
actuellement plus de mille membres, et près de cinq cents bibliothèques, universités ou associations sont, 
en France et dans le monde, abonnées au Bulletin de la Société préhistorique française.

Tous les membres de la Société préhistorique française peuvent participer :
– aux séances scientifiques de la Société – Plusieurs séances ont lieu chaque année, en France ou dans les 
pays limitrophes. Le programme annuel est annoncé dans le premier Bulletin et rappelé régulièrement . 
Ces réunions portent sur des thèmes variés : bilans régionaux ou nationaux sur les découvertes et travaux 
récents ou synthèses sur une problématique en cours dans un secteur de recherche ou une période en 
particulier ;
– aux Congrès préhistoriques de France – Ils se déroulent régulièrement depuis la création de la Société, 
actuellement tous les quatre ans environ. Leurs actes sont publiés par la Société préhistorique française. 
Depuis 1984, les congrès se tiennent sur des thèmes particuliers ;
– à l’assemblée générale annuelle – L’assemblée générale se réunit en début d’année, en région parisienne, 
et s’accompagne toujours d’une réunion scientifique. Elle permet au conseil d’administration de rendre 
compte de la gestion de la Société devant ses membres et à ceux-ci de l’interpeller directement. Le renou-
vellement partiel du conseil se fait à cette occasion.

Les membres de la Société préhistorique française bénéficient :
– d’information et de documentation scientifiques – Le Bulletin de la Société préhistorique française com-
prend, en quatre livraisons de 200 pages chacune environ, des articles, des comptes rendus, une rubrique 
d’actualités scientifiques et une autre sur la vie de la Société. La diffusion du bulletin se fait par abonnement 
annuel. Les autres publications de la SPF – Mémoires, Travaux, Séances, fascicules des Typologies de la 
Commission du Bronze, Actes des Congrès, Tables et index bibliographiques ainsi que les anciens numé-
ros du Bulletin – sont disponibles au siège de la Société préhistorique française, sur son site web (avec une 
réduction de 20 % pour les membres de la SPF et téléchargement gratuit au format PDF lorsque l’ouvrage est 
épuisé) ou en librairie.
– de services – Les membres de la SPF ont accès à la riche bibliothèque de la Société, mise en dépôt à la 
bibliothèque du musée de l’Homme à Paris.

Régie par la loi de 1901, sans but lucratif, la Société préhistorique française vit des cotisations 
versées par ses adhérents. Contribuez à la vie de notre Société par vos cotisations, par des 
dons et en suscitant de nouvelles adhésions autour de vous. 

LES SÉANCES DE L A SO CIÉTÉ PRÉHISTORIQUE FR ANÇAISE

Les Séances de la Société préhistorique française sont organisées deux à trois fois par an. D’une durée 
d’une ou deux journées, elles portent sur des thèmes variés : bilans régionaux ou nationaux sur les décou-
vertes et travaux récents ou synthèses sur une problématique en cours dans un secteur de recherche ou une 
période en particulier.
La Société préhistorique française considère qu’il est de l’intérêt général de permettre un large accès aux 
articles et ouvrages scientifiques sans en compromettre la qualité ni la liberté académique. La SPF est une 
association à but non lucratif régie par la loi de 1901 et reconnue d’utilité publique, dont l’un des buts, défi-
nis dans ses statuts, est de faciliter la publication des travaux de ses membres. Elle ne cherche pas le profit 
par une activité commerciale mais doit recevoir une rémunération pour compenser ses coûts de gestion et 
les coûts de fabrication et de diffusion de ses publications. 
Conforméméent à ces principes, la Société préhistorique française a décidé de proposer les actes des 
Séances en téléchargement gratuit sous forme de fichiers au format PDF interactif. Bien qu’en libre accès, 
ces publications disposent d’un ISBN et font l’objet d’une évaluation scientifique au même titre que nos 
publication papier périodiques et non périodiques. Par ailleurs, même en ligne, ces publications ont un 
coût (secrétariat d’édition, mise en page, mise en ligne, gestion du site internet) : vous pouvez aider la SPF à 
poursuivre ces activités de diffusion scientifique en adhérent à l’association et en vous abonnant au Bulletin 
de la Société préhistorique française (voir au dos ou sur http://www.prehistoire.org/form/515/736/formu-
laire-adhesion-et-ou-abonnement-spf-2014.html).

http://www.prehistoire.org/form/515/736/formulaire-adhesion-et-ou-abonnement-spf-2014.html
http://www.prehistoire.org/form/515/736/formulaire-adhesion-et-ou-abonnement-spf-2014.html
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Abstract: Pottery is the result of several operations that translate specific choices made by the potter. The use of a vegetal temper is 
observed for the Neolithic period in the North of France and Belgium, although it is not always possible to distinguish between acciden-
tal or deliberate additions. Macroscopic observation of plant material stored in ceramics enables us to identify common mosses, such as 
Neckera crispa, and more rarely seeds of wild flowers such as poppies. A corpus of 331 thin sections of pottery, from 26 Norman sites 
covering the beginning of the Neolithic period, was constituted in order to determine which plant species were used as additives for the 
recipients and to specify when these made their appearance (146 thin sections from the Early Neolithic and 185 thin sections from the 
Middle Neolithic). A plant recognition process using a polarizing petrographic microscope was developed to identify imprints observed 
in thin sections of pottery. Clay briquettes tempered with different plant species were fired to form an experimental thin sections data-
base. A polarizing microscope was then used to observe moss, poppy, flax, and seed prints within these briquettes, in order to establish 
criteria for identifying and differentiating species. The morphological characteristics resulting from the experimental protocol were 
compared to vegetal additives in thin sections from Neolithic pottery. We were able to identify very fine prints produced by the mosses 
used in our reference samples, but were unable distinguish genera and species. Pottery tempered with mosses often presents globular 
forms, either voids or containing charred material, the cell tissues of which can sometimes be distinguished. These tissues, probably 
parenchymal cells, show strong similarities with stems of present day mosses. Some tempers present longitudinal sections with leaf 
attachments and sometimes even with sectioned leaves. These enable us to specify moss identification to the genus or even species 
levels. The polarizing microscope observations have also enabled us to identify the presence of fragments of wood in a thin section. A 
total of 92 vases sampled contain within their fabric fine imprints bearing witness to the use of mosses. In Lower Normandy, proven 
use of this temper is identified mostly for the Middle Neolithic period, first on Cerny culture settlements and then more particularly on 
Chassean funerary and habitat sites. The use of this plant temper is not limited to a particular vessel form or to a particular group of clay 
soils. Other tempers added to the fabric were observed through petrographic analysis and two can be combined in the clays used. Grog 
is regularly identified within the corpus of ceramic fabrics, usually appearing as a fine clayey and ferruginous mass, well defined and 
containing minerals that are absent or rare in the rest of the fabric. Identification of this temper is delicate because it can be confused 
with clay lumps left after the kneading process, or with residual aggregates accidentally incorporated. However, grog does seem to 
be used in the manufacture of 47 pottery recipients of the Early to Middle Neolithic corpus. About 38 ceramics of the corpus include 
silicified remains in fabrics that can naturally contain rounded flint or silicified limestone. These elements are considered to be naturally 
present in the clays used. Finally, bone splinters are also observed in the studied ceramics. More specifically, 24 examples contain bone 
tempering for the Early Neolithic in the vases of the Blicquy/Villeneuve-Saint-Germain culture, and for the Middle Neolithic in those 
of the Cerny and Castellic cultures. 

Keywords: pottery, petrography, temper, vegetal, moss, grog, bone, Early Neolithic, Middle Neolithic, Lower Normandy. 

Résumé : La céramique est le résultat de plusieurs opérations qui intègrent des choix spécifiques de la part du potier. L’utilisation 
d’un dégraissant organique d’origine végétale est bien observée pour le Néolithique du Nord de la France et de Belgique, bien qu’il 
ne soit pas toujours possible de statuer entre un apport accidentel ou volontaire. Les observations macroscopiques du matériel végétal 
conservé dans les céramiques permettent d’identifier l’emploi courant de mousses, notamment Neckera crispa, et plus rarement de 
graines de plantes à fleurs comme celles du pavot sauvage. Un corpus de 331 lames minces de céramiques, provenant de 26 sites de 
Basse-Normandie et couvrant le début de la période néolithique, a été réalisé afin d’identifier quelles espèces végétales sont mises en 
œuvre pour dégraisser les récipients et de préciser les périodes d’apparition de leur utilisation (146 lames minces du Néolithique ancien 
et 185 lames minces du Néolithique moyen). Un procédé de reconnaissance des végétaux au microscope polarisant a été élaboré afin 
d’identifier les empreintes observées dans les lames minces de céramique. Des briquettes d’argiles dégraissées avec différentes espèces 
végétales ont été réalisées et cuites pour constituer une base de données de lames minces expérimentales. Ces briquettes permettent 
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alors d’observer, au microscope polarisant, les empreintes laissées par des mousses, du pavot, du lin, des céréales et d’établir des 
critères de différenciation entre ces espèces. Les caractères morphologiques observés à partir du protocole expérimental ont ensuite été 
comparés aux inclusions végétales présentes dans les lames minces issues de céramiques néolithiques. Il a été possible d’identifier dans 
les tessons les empreintes très fines produites par les mousses du référentiel, sans pourtant pouvoir discerner les genres et les espèces. 
Les céramiques dégraissées avec des mousses renferment souvent des inclusions circulaires vides ou contenant du matériel carbonisé 
dont il est parfois possible de distinguer les tissus cellulaires. Ces tissus montrent de fortes analogies avec ceux des tiges de mousses 
actuelles, il s’agirait vraisemblablement d’un tissu parenchymateux. Quelques inclusions présentent des sections longitudinales avec 
les insertions des feuilles et parfois des coupes de feuilles. Ces dernières inclusions permettent de pousser la détermination des mousses 
au genre voire à l’espèce. Les observations au microscope polarisant ont permis de mettre en évidence la présence de fragments de bois 
dans une lame mince. Au total, 92 récipients échantillonnés pour l’étude renferment au sein de leur pâte les empreintes fines engendrées 
par l’utilisation de mousses. En Basse-Normandie, l’usage avéré de ce dégraissant est surtout identifié durant le Néolithique moyen, 
d’abord sur les sites d’habitats Cerny et surtout sur les sites funéraires et d’habitats Chasséen. L’emploi de ce dégraissant végétal n’est 
pas limité à une forme particulière ni à un groupe particulier de terre argileuse. D’autres dégraissants ont été remarqués pendant l’ana-
lyse pétrographique et peuvent être combinés par deux dans les terres employées. La chamotte est régulièrement identifiée au sein des 
pâtes céramiques du corpus. Elle se présente généralement comme une masse argileuse et ferrugineuse fine, bien délimitée et contenant 
des minéraux qui ne sont pas ou peu présents dans la pâte. L’identification de ce dégraissant est délicate puisqu’il peut également 
s’agir de grumeaux d’argile imputables au malaxage de l’argile ou encore d’agrégats résiduels inclus accidentellement dans la pâte. 
Toutefois, la chamotte semble être mise en œuvre dans la fabrication de 47 céramiques du corpus du Néolithique ancien au Néolithique 
moyen. Près de 38 vases du corpus comportent des silicifications dans des pâtes qui peuvent contenir naturellement des silex émoussés 
ou des calcaires silicifiés. Ces éléments sont considérés comme étant naturellement présents dans les argiles mises en œuvre. Enfin, 
des esquilles osseuses sont aussi observées dans les céramiques étudiées. Plus précisément, 24 céramiques renferment un dégraissant 
osseux, au Néolithique ancien dans les vases de la culture de Blicquy/Villeneuve-Saint-Germain et au début du Néolithique moyen dans 
ceux des cultures de Cerny et de Castellic. 

Mots-clés : céramique, pétrographie, dégraissant, végétal, mousse, chamotte, os, Néolithique ancien, Néolithique moyen, Bas-
se-Normandie.

INTRODUCTION 

Problematic

The main objective of this study is the identi-
fications and description of microscopic tempers 
added to ceramic fabrics from the Early Neolithic 

to the end of the Middle Neolithic in Lower Normandy. 
It involves a collaborative university project, conduc-
ted by the University Paris 1 and Geoarchaeology Unit 
of the Archaeology Department of Calvados County 
Council, which aims to determining the plant traces 
observed in Neolithic ceramics from Normandy (Jan, 
2010 and 2011). Since the petrographic study of the 
site of Ernes ‘Derrière les Prés’ at the end of the 1990s 
(San Juan and Dron, 1997), the presence of carbonised 
herbaceous inclusions has been repeatedly observed in 
ceramics from Middle Neolithic ‘Plaine de Caen’ sites, 
as is the case recently from the sites of Condé-sur-Ifs 
‘La Bruyère Hamel’ or Cairon ‘La Pierre Tourneresse’ 
(Dron et al., 2010; Ghesquière and Marcigny, 2011). 
Furthermore, macroscopic impressions of moss leaves 
are identified in pottery from the Middle Neolithic of 
northern France and Belgium. The oldest use of moss 
as a temper in Normandy and Brittany seams to date 
to the Middle Neolithic (Constantin and Kuijper, 2002). 
These observations prompted us to carry out petro-
graphic analysis on a ceramic corpus encompassing the 
main Neolithic sites of Lower Normandy with the aim 
of identifying vegetal temper (using polarizing micro-
scopy), the period of use, the clay used, and a typology 
of the pots. This work, undertaken in the archaeology 

department, focused on the characterization of clays and 
also included the localisation of potential deposits and 
the identification of other tempers observed.

Geography and geology

The study was limited to Lower Normandy (fig. 1). 
This region, in north-western France, groups together 
three departments, Calvados, Manche and Orne, encom-
passing an area of 17,589 km². This area drained by 
rivers flowing into the Channel, the coastline of which 
stretches 450 km from the Bay of the Seine to the Bay of 
the Mont-Saint-Michel. To the west, Lower Normandy 
incorporates part of the Armorican Massif, and to the 
east, part of the sedimentary Paris Basin: it, therefore, 
spans two geological histories (fig. 2). The Armorican 
massif consists of ancient sedimentary and magmatic 
rocks, locally interspersed with granitic intrusions, and 
deformed by several orogenies. The sedimentary forma-
tion concerns the western end of the Paris Basin, and 
consists of successive non-folded sedimentary layers. 
The traces of these geological events are preserved in 
the substratum, offering a wide variety of lithic raw 
materials. The differences in geology are also expressed 
in the landscapes; the Armorican area is characterized 
by bocage, grassland and dairy farming, while the sed-
imentary area is occupied by plains and plateaux which 
are dominated by cereal growing. 

Study corpus 

For the purposes of this study, pottery was sampled 
from 26 sites dating to the Early Neolithic and Middle 
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Neolithic (fig. 3; table 1). The first Neolithic occupations 
in Lower Normandy are examined through seven sites 
(5,000—4,700 BC). The village of Colombelles ‘Le Laz-
zaro’, probably consisting of ten house units belonging 
to the final Paris Basin Late Bandkeramik stage, is the 
earliest site analysed. The middle stage of the Blicquy/
Villeneuve-Saint-Germain culture (BQ/VSG) is repre-
sented by the sites of Fontenay-le-Marmion ‘Le Grand 
Champ’, consisting of a single house unit, Verson ‘Les 
mesnils’, composed of five house units and the site of Jort 
‘Carrière Macé’, consisting of several pits. The recent 
stage of the BQ/VSG culture is identified at Tilly-la-
Campagne ‘Chemin de Liaison RN 158’, Valframbert ‘La 
Grande Pièce’, and at Mondeville ‘Le Haut Saint Martin’, 
through an isolated pit for the first, two concentrations of 
artefacts for the second and a single house unit for the lat-
ter. Samples from ten sites are studied for the first part of 
the Middle Neolithic in Lower Normandy, nine sites are 
considered for the second part. The Middle Neolithic 1 
(4,700–4,200 BC) is represented by seven settlements 
attributed to the Cerny culture: Hébécrevon ‘Le Village 
de l’Hôtel Torquet’ and ‘La Couesnerie’, Fleury-sur-Orne 
‘Z.A.C. Parc d’Activité’, paleosols fossilized under the 
megaliths of Ernes ‘Derrière les Prés’, Condé-sur-Ifs ‘La 

Bruyère du Hamel’, Colombiers-sur-Seulles ‘La Com-
mune Sèche’ and, for the end of the period, Cairon ‘La 
Pierre Tourneresse’. The settlement sites of Barneville-
Carteret ‘Le Castel’, of Herqueville ‘Les Treize Vents’ 
and the megalithic ensemble at Vierville ‘La Butte à la 
Luzerne’ are attributed to the Castellic culture. 

The Middle Neolithic 2 (4,200–3,500 BC), attrib-
uted to the regional Chassean culture, is represented by 
five settlement sites: Grentheville ‘Z.I. Mondeville Sud’, 
Cagny ‘Projet Décathlon’, Biéville-Beuville ‘La Haie du 
Coq’, Fontenay-le-Marmion ‘La Grande Pièce’, Argentan 
‘Le Grand Beaulieu’. Four funerary sites complete the 
range of sampling for the period: the megaliths of Fon-
tenay-le-Marmion ‘La Hoguette’, Ernes ‘Derrière les 
Prés’, Colombiers-sur-Seulles ‘La Commune Sèche’ and 
Fontenay-le-Marmion ‘La Hogue’. 

This study is based on the analysis of 331 pottery 
samples mounted as thin sections, specifically 146 pots 
for the Early Neolithic, 109 for the beginning of the 
Middle Neolithic and 76 for the second part of the Middle 
Neolithic. Sampling is based on the macroscopic obser-
vation of fabrics presenting visible inclusions using a bin-
ocular lens. Archaeologically complete ceramic vessels 
are chosen, when possible. 

Fig. 1 – Geographical location of Lower Normandy. 
Fig. 1 – Localisation géographique de la Basse-Normandie.
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Fig. 2 – Simplified geological map of Lower Normandy. 
Fig. 2 – Carte géologique simplifiée de la Basse-Normandie.

Fig. 3 – Distribution map of the studied sites. 
Fig. 3 – Carte de répartition des sites étudiés.
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The main petrographic groups

Analysis of the nature and organization of minerals 
enabled us to divide the samples into broad petrographic 
fabric groups (Jan, 2010). Not taking into account sin-
gularities, five main petrographic fabric groups have 
been identified (fig. 4): the glauconious group, the ori-
gin of which seems to be located in the east of Lower 
Normandy, in the Pays-d’Auge; the sand particles group 
whose origin is more complex to determine, sharing very 
diverse components; the magmatic elements group whose 
origin seems to be the Armorican massif in the west of 
the region or beyond; the fossil bioclast group, certainly 
derived from calcareous marl and clay, available north 
of the Caen urban area. For older sites the bioclasts are 
decarbonated by soil transformations of taphonomic ori-
gin; the vacuolar group contains no elements which allow 
us to determine the origin of the clay. The matrix is char-
acterized by significant porosity accompanied by occa-

sional quartz particles the size of fine to coarse grains of 
sand. Vacuoles probably correspond to the disappearance 
of organic or carbonated elements such as bioclasts. 

VEGETAL TEMPER: THE RESULTS 

The vegetal remains 

Vegetal remains may be accidentally or voluntarily 
present in ceramics fabrics. The different phases 

of storage, weathering, clay preparation and pot making 
can all unintentionally introduce plant debris. The delib-
erate addition of vegetal fibres to the clay, to change the 
characteristics of the fabric, is referred to as added tem-
per (Rye, 1981). The distinction between accidental or 
deliberate occurrence is likely to be found in a variation 
in abundance or the use of specific plants (Rye, 1981). 

Neolithic Site Department Occupation Thin sect. Bibliography
RRBP Colombelles ‘Lazzaro’ Calvados Hab/Fun 57 Billard et al., 2014

B-VSG Fontenay-le-Marmion ‘Grand champ’ Calvados Habitat 10 Giraud et al., 2012

B-VSG Jort ‘Carrière Mace’ Calvados Habitat 13
Chancerel, Desloges et al., 

1992

B-VSG Mondeville ‘Haut saint martin’ Calvados Habitat 3 Chancerel et al., 2006

B-VSG Tilly-la-campagne ‘Chemin RN 158’ Calvados Habitat 6 Charraud et al., forthcoming

B-VSG Valframbert ‘Grande pièce’ Orne Habitat 6
Chancerel, Desloges et al., 

1992

B-VSG Verson ‘Mesnils’ Calvados Habitat 51 Germain-Vallée et al., 2014

Cerny Colombiers-s/-seulles ‘Commune sèche’ Calvados Habitat 7 Chancerel, Kinnes et al., 1992

Cerny Condé-sur-ifs ‘Bruyère du hamel’ Calvados Habitat 27 Dron et al., 2010

Cer/Chambon Ernes ‘Derrière les prés’ Calvados Habitat 6 San Juan, Dron, 1997

Cerny Hébécrevon ‘Couesnerie’ Manche Habitat 2 Ghesquière et al., 1999

Cerny Hébécrevon ‘Village hôtel torquet’ Manche Habitat 15 Ghesquière et al., 1999

Castellic Barneville-Carteret ‘Castel’ Manche Habitat 18 Billard, 2009

Castellic Herqueville ‘Treize vents’ Manche Habitat 3 Chancerel et al., 1996

Castellic Vierville ‘Butte à la luzerne’ Manche Funerary 6 Chancerel et al., 1986

Cerny/Chasséen Cairon ‘Pierre tourneresse’ Calvados Habitat 19
Ghesquière and Marcigny, 

2011

Cerny/Chasséen Fleury-sur-Orne ‘Parc d’activité’ Calvados Habitat 6 Clément-Sauleau et al., 2003

Chasséen Argentan ‘Grand beaulieu’ Orne Habitat 25
Ghesquière and Marcigny, 

2004

Chasséen Biéville-Beuville ‘Haie du coq’ Calvados Habitat 11 Germain-Vallée, 2013

Chasséen Cagny ‘Projet décathlon’ Calvados Habitat 14 Giraud, 2008

Chasséen Colombiers-s/-seulles ‘Commune sèche’ Calvados Funerary 7 Chancerel, Kinnes et al., 1992

Chasséen Ernes ‘Derrière les prés’ Calvados Funerary 2 San juan and Dron, 1997

Chasséen Fontenay-le-Marmion ‘Grande pièce’ Calvados Habitat 1 Giraud, 2006

Chasséen Fontenay-le-Marmion ‘Hogue’ Calvados Funerary 5 Lagnel and Verron, 1995

Chasséen Fontenay-le-Marmion ‘Hoguette’ Calvados Funerary 1 Caillaud and Lagnel, 1972

Chasséen Grentheville ‘Mondeville sud’ Calvados Habitat 10 Chancerel et al., 2006

Table 1 – Studied sites and associated bibliographies. 
Tabl. 1 – Sites étudiés et bibliographies associées.
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In our corpus, 135 thin sections contain some organic 
plant material, appearing differently according to the 
sectional plane of the sherd (table 2). It is thus possible 
to observe inclusions taking the form of fine filaments, 
rectilinear and oval fragments or plant structures, often 
containing carbonized material (fig. 5). Since it would be 
unwise to consider cases where plant inclusions are lim-
ited to occasional occurrences in the fabric as voluntary 
inclusions, we have decided to exclude from the study 36 
vases containing very occasional plant debris (table 2). 
The remaining thin sections contain sufficient plant fibres 
to suggest their intentional addition. For the Early Neo-
lithic, less than 2% of pottery sampled contain a plant 
temper, i.e. two of the ten vases studied from the site 
of Fontenay-le-Marmion ‘Le Grand Champ’ (table 2). 
For the first part of the Middle Neolithic, samples of 
pottery attributed to the Cerny group regularly contain 
vegetal fibres, i.e. ten out of fifteen pots from the site of 
Hébécrevon ‘Le Village de l’Hôtel Torquet’, and five out 
of six from the site of Ernes. The square mouthed vase of 
Chambon influence, found on the latter site, also contains 
abundant plant temper. The end of the period, identified at 
the settlement sites of Fleury-sur-Orne and Cairon, is also 
marked by the effective use of plant material as a temper. 
All samples from the first site, and thirteen samples out 
of nineteen from the second, contain plant debris. The 
pottery sampled for the three sites attributed to the Cas-
tellic culture does not seem to have been tempered using 
plant material as no organic inclusions are observed. Just 
over 43% of vases sampled for the period are tempered 

with vegetal matter (table 2). For the second part of the 
Middle Neolithic, plant temper is very often used in pot-
tery attributed to the Chassean culture. All vases studied 
for the sites of Biéville-Beuville, Ernes and Fontenay-le-
Marmion ‘La Hogue’ contains vegetal fragments. Nearly 
71% of pots sampled for the period contain vegetal tem-
per (table 2). Three density levels of inclusions have been 
observed, although these differences may be specific 
to the part of the pot sampled, or a zone that may not 
necessarily be representative of the entire pot. Among 
the samples, 27 vases are sparsely tempered with vegetal 
matter, 53 contain an abundance of vegetal matter and 19 
pots have a very high density of vegetal matter (table 2). 
The use of plants as temper is observed for the beginning 
of the Middle Neolithic in pottery of the Cerny culture. 
Use of plant debris is more common for the second part of 
the Middle Neolithic in vases of the Regional Chassean. 
Pots tempered with plant fibres are more numerous and 
the quantity of plant matter used is greater. 

The experimental reference data

In general, plants used as temper in pottery fabric can be 
determined by macroscopic observation, with reference 
to with fresh specimens. The vegetal inclusions are 
determined through impressions in the ceramic, by 
extraction of the organic material or by substitution of the 
plant matter with a resin incorporated within the sherd 
(Bakels et al., 1992; Constantin and Kuijper, 2002; Sestier 
et al., 2011). In our case, we did not find any references 

Fig. 4 – Photomicrographs of the main petrographic groups of paste. 
Fig. 4 – Microphotographies des principaux groupes pétrographiques de pâte.
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Neolithic Site Thin sect. Vegetal 
temper Very few Few Abundant Very 

abundant
RRBP Colombelles ‘Lazzaro’ 57 12 12

BQ/VSG Fontenay-le-Marmion ‘Grand champ’ 10 3 1 1 1
BQ/VSG Jort ‘Carrière Mace’ 13 1 1
BQ/VSG Mondeville ‘Haut saint martin’ 3 1 1
BQ/VSG Tilly-la-campagne ‘Chemin RN 158’ 6 3 3
BQ/VSG Valframbert ‘Grande pièce’ 6 2 2
BQ/VSG Verson ‘Mesnils’ 51 9 9

Cerny Colombiers-s/-seulles ‘Commune sèche’ 7 4 2 2
Cerny Condé-sur-ifs ‘Bruyère du hamel’ 27 7 2 2 2 1

Cerny/Chambon Ernes ‘Derrière les prés’ 6 5 1 4
Cerny Hébécrevon ‘Couesnerie’ 2 0
Cerny Hébécrevon ‘Village hôtel torquet’ 15 12 2 5 5

Castellic Barneville-Carteret ‘Castel’ 18 1 1
Castellic Herqueville ‘Treize vents’ 3 0
Castellic Vierville ‘Butte à la luzerne’ 6 0

Cerny/Chasséen Cairon ‘Pierre tourneresse’ 19 13 1 7 5
Cerny/Chasséen Fleury-sur-Orne ‘Parc d’activité’ 6 6 6

Chasséen Argentan ‘Grand beaulieu’ 25 14 2 9 3
Chasséen Biéville-Beuville ‘Haie du coq’ 11 11 3 6 2
Chasséen Cagny ‘Projet décathlon’ 14 13 1 9 3
Chasséen Colombiers-s/-seulles ‘Commune sèche’ 7 4 1 2 1
Chasséen Ernes ‘Derrière les prés’ 2 2 2
Chasséen Fontenay-le-Marmion ‘Grande pièce’ 1 0
Chasséen Fontenay-le-Marmion ‘Hogue’ 5 5 2 3
Chasséen Fontenay-le-Marmion ‘Hoguette’ 1 1 1
Chasséen Grentheville ‘Mondeville sud’ 10 6 2 4

331 135 36 27 53 19

Table 2 – Sites with pottery containing vegetal temper.
Tabl. 2 – Sites avec de la céramique comprenant un dégraissant végétal. 

Fig. 5 – Photomicrograph commonly observed vegetal inclusions, PPL.
Fig. 5 – Microphotographie des inclusions végétales souvent obser-
vées, lumière polarisée non analysée. 

dealing with plant identification using the polarizing 
microscope. Therefore, an experimental reference database 
has been developed in order to compare the inclusions 
generated by plants known today with those present in 
the potsherds. Industrial clay was tempered with different 
vegetal species, and was then modelled in the form of 
briquettes in order to obtain experimental thin sections. 
This earth, with a clay fraction of over 80%, contains 
rare quartz and micas inclusions, facilitating observation 
of plant inclusions. In all, 16 plants are represented in 
the experimental database: 4 monocot flowering plants 
i.e. einkorn (Triticum monoccocum), oat (Avena sativa), 
emmer (Triticum dicoccum) and six-rowed barley 
(Hordeum vulgare); 2 dicotyledonous flowering plants 
such as poppy (Papaver somniferum) and linseed (Linum  
usitatissimum); and 10 bryophytes (only mosses including 
Hypnum cupressiforme, Neckera crispa and even 
Rhytidiadelphus triquetrus). After firing the briquettes at 
600 ° - 800 ° C and creating the experimental thin sections, 
it was then possible to observe inclusions corresponding 
to known plants using the polarizing microscope.  
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All micrographs of the experimental database 
are available on the following web page: (http://
jandenis2.wix.com/petrographycd14). The analysis of 
experimental thin sections enabled us to distinguish 
the imprints of the mosses from those of flowering 
plants, using both size and shape criteria (Jan, 2011; 
here: fig. 6). Flowering plants generate voluminous 
inclusions measuring over a millimetre, the shapes 

corresponding to the part of the plant involved (seeds, 
capsules, husks). We can distinguish species among the 
different flowering plants, particularly on the basis of 
seeds. Mosses usually leave smaller inclusions around 
a millimetre in size. Only experimental thin sections of 
moss reveal fine inclusions of filament shape, around 
5 microns thick, both curved and straight, of various 
lengths not exceeding 800 µm, spread throughout the 

Fig. 6 – Photomicrographs of imprints of vegetal matter used in the experimental protocol, PPL.
Fig. 6 – Microphotographies des végétaux utilisés dans le référentiel expérimental, lumière polarisée non analysée. 
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matrix. These inclusions correspond to longitudinal and 
oblique sections of leaves. Mosses have leaves made of 
a basis of cells, some of them with leaves with a central 
nervure consisting of several layers of cells (Raven 
et al., 2000). It seems possible to distinguish mosses 
to genus level, from the size of the inclusions and their 
morphology. These observations are then compared 
to visible vegetal inclusions in the archaeological 
potsherds.

Determination of vegetal temper

The impressions made by the reference mosses are 
very similar to those identified in the archaeological 
ceramics (fig. 7). Mosses generate small fine filament 
inclusions corresponding to the longitudinal sections of 
their leaves, conferring a laminated appearance to the 
fabric. Thin sections of 92 vases in the corpus contain 
these fine filament impressions, which are also visible in 
the briquettes. Following on from this observation, the 
cross sections comprising carbonized cells and sections 
with vegetal morphology, present in the sherds together 
with leaf imprints, were compared to the anatomical atlas 
of present day mosses (Augier, 1966; Crandall-Stotler 
and Bartholomew-Began, 2007). The archaeological 
samples contain circular or oval inclusions compris-
ing an arrangement of carbonized cells. The diameters 
of these plant fibre cross sections range from 60 to 260 
µm, the cells contained therein around 7 to 10 microns. 
These are delimited by a carbonized margin, about fif-
teen microns thick. These inclusions are very similar to 
the different cross sections of present day moss stems. 
Their diameters measure between 200 and 300 µm and 
they consist of a succession of cellular tissues. Thus, the 
visible vegetal fibres in the corpus may correspond to 
the cross sections of moss stem systems. The carbon-
ized cells observed strongly resemble parenchyma tissue 
cells, median cellular tissue the function of which is stor-
age and transmission. These have a smaller diameter than 
the present day mosses described in the atlas, around 20 
- 30 µm, which could be explained by the firing of the 
paste and the carbonization of fibres. Indeed, the carbon-
ized margin and the empty peripheral portion of these 
sections may result from the carbonization and the dis-
appearance of the cellular tissues enclosing the paren-
chyma tissue. In the same way, analogies are observed 
between the present day moss stems and some empty 
or carbonized longitudinal sections visible in ceramics. 
These longitudinal impressions with vegetal morpho-
logies probably correspond to moss stems, branched or 
otherwise, still bearing leaves (fig. 8). In most samples, 
rectilinear fragmentary inclusions, empty or carbonized, 
200 µm to about 1 mm in length, are visible but difficult 
to characterize. These also probably correspond to the 
longitudinal and oblique sections of stems or branches 
of mosses. These observations, based on the reference 
data and studies of bryophytes show that vegetal debris 
observed in pottery results from the use of mosses. In 
Lower Normandy, the use of mosses as temper is proven 
for the Middle Neolithic. First of all, it has been identified 
in the ceramics from the Cerny settlement sites of Colom-
biers-sur-Seulles, Condé-sur-Ifs, Hébécrevon, Ernes, 
Fleury-sur-Orne and Cairon. Mosses are then used more 
regularly and in greater proportions on regional Chassean 
sites, in funerary contexts on the sites of Colombiers-sur-
Seulles, Ernes, Fontenay-le-Marmion ‘La Hogue’ and 
‘La Hoguette’ and also in settlement contexts at Cagny, 
Argentan, Biéville-Beuville, Grentheville and Fontenay-
le-Marmion ‘La Grande Pièce’. 

Fig. 7 – Comparison between the experimental inclusions of 
mosses from the reference data and those in the archaeological 
ceramics, PPL. 
Fig. 7 – Comparaisons entre les inclusions de mousses du réfé-
rentiel et celles des céramiques, lumière polarisée non analysée.
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THE RESULTS OF OTHER TEMPERS  
IDENTIFIED

This study of vegetal tempers also led to the observa-
tion of other tempers. 

Siliceous inclusions

The fabrics of 38 vases contain siliceous mater-
ial (flint, chert, silicified fossils). These different sili-
ceous elements are particularly visible in pottery from 
the Early Neolithic, discovered at Colombelles, Verson, 
Jort and Valframbert, and for the Early Middle Neolithic 
at Hébécrevon, Condé-sur-Ifs, Cairon and Barneville-
Carteret. Only rare observations of siliceous material 
have been made for the regional Chassean sites, one 
vessel each from Argentan, Colombiers-sur-Seulles and 
Fontenay-le-Marmion ‘La Grande Pièce’. In general, 
these siliceous elements, which vary from sub-rounded to 

sub-angular in form, occur in small numbers in fossil bio-
clast, sand particle and glauconious fabrics. These groups 
can contain naturally rounded flints, silicified limestone 
or occasional siliceous inclusions. Furthermore, the 
observed silicifications are rarely of pluri-millimetre 
dimensions and do not present the characteristic shapes 
induced by thermal or mechanical shocks inherent to vol-
untary anthropic additions. Thus, the siliceous elements 
encountered in the fabrics of our corpus are considered to 
be naturally present in the clay used. 

Grog

Inclusions considered to be grog are regularly identified 
within the corpus. Grog is a temper resulting from the 
voluntary re-use of fired waste or broken vases (Rye, 1981). 
A readily available, inexpensive temper, it also has the 
advantage of getting rid of unnecessary waste material. The 
grog inclusions identified are characterized by sub-rounded 
to angular elements, usually well-defined within the fabric 

Fig. 8 – Comparison between current mosses (drawings) and those in the archaeological ceramics (photomicrographs, PPL).
Fig. 8 – Comparaison entre les mousses actuelles (illustrations) et celles observées dans les céramiques (microphotographies, lumière 
polarisée non analysée).
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by small cracks (fig. 9). The composition of grog presents a 
different aspect to the matrix when viewed under crossed-
polarised lights, regardless of whether it contains similar 
minerals to the fabric or not. However, in some cases, 
doubt remains regarding the identification of grog. Indeed, 
variations include lumps of clay inadequately incorporated 
during preparation and residual aggregates involuntarily 
introduced during the process of pottery manufacture. 
Grog is observed in 47 thin sections of pottery spanning 
the Early Neolithic to the end of the Middle Neolithic in 
Lower Normandy (table 3). The Early Neolithic, on BQ/
VSG sites, is the period when the percentage of vases 
containing grog is the highest. Pottery from the Verson site, 
in particular, presents quite a high ratio of vases containing 
grog. The Middle Neolithic reveals fewer pots tempered 
with grog, 8 for the beginning of the period and 4 for the 
end. Grog is essentially introduced to sand particle pastes, 
and to a lesser extent to pastes with magmatic elements, 
sand particles and glauconious inclusions, and fossil 
bioclast pastes. 

Bone temper

Bone splinters are also observed in the studied 
ceramics. The presence of bone temper manifests an 
anthropic voluntary addition. Theoretically, no clay 
naturally contains crushed splinters of bone, even in 
fossil deposits (Echallier, 1984). However, it is possible 
that these particles may be related to the proximity of 
bone working zones to the pottery production process, so 
it is judicious to treat these additions in the same way 
as vegetal tempers. More precisely, 24 ceramic thin 
sections were found to contain bone fragments (table 4). 
For the Early Neolithic, bone temper is found mostly on 
BQ/VSG sites and especially in 2 vases from Jort, 1 pot 
from Valframbert and 6 pots from Verson. Bone temper 
is added to glauconious and sand particle pastes, on their 
own or with glauconious inclusions. More significant 
quantities are observed for the following period, the 
Middle Neolithic, in Cerny contexts. The site of Condé-
sur-Ifs has 12 pots tempered with bone and Hébécrevon 
1 single pot (fig. 10). For the same period, 2 ceramics 
from the site of Barneville-Carteret, attributed to the 
Castellic culture, also contain bones as temper. In Cerny 
contexts, the fragments are added to fossil bioclast or 
sand particle pastes, on their own or accompanied by 
glauconious inclusions; for the Castellic contexts they 
are added to sand particle pastes. Bone splinters appear 
under the microscope in various forms, with sub-rounded 
to angular contours, depending on the sectional plane 
(fig. 10). Bone is isotropic in XP and is orange to brown, 
even black, in PPL. Very low birefringence is noted for 
the clearest elements in PPL, translucent white to yellow. 
Sizes vary from 25/50 µm for the smaller splinters, and 
more generally from 100 to 400 µm. Larger elements 
measure 800 µm to 1 mm, even up to 2 mm. Certain 
fragments present the histological structure of compact 
bone, particularly the Haversian system. Indeed, we can 
sometimes observe quite large holes in the splinters, 

Haversian canals, in which nerves ran, or small dots, 
doubtlessly corresponding to osteocyte bone cells 
(Morzadec, 1992; here: fig. 11). Bone temper use is well 
attested in the Early Neolithic, in BQ/VSG ceramics and 
in the Middle Neolithic, in Cerny and Castellic cultural 
contexts. 

Summary of the tempers identified  
at the beginning of the Neolithic  

in Lower Normandy

Tempers identified in this pottery corpus are not novel 
and some of them have been the subject of other studies. 
In Western Europe, the use of plant tempers is clearly evi-

Fig. 9 – Photomicrographs of grog in the sample 570.4 from the 
Vierville site with PPL (up) and XP (down).
Fig. 9 – Microphotographies de la chamotte de l’échantillon 
570.4 du site de Vierville en lumière polarisée non analysée 
(haut) et lumière polarisée analysée (bas).
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dent in Neolithic pottery. A vase from the Vaux-et-Borset 
site in Hesbaye, attributed to the BQ/VSG culture, is tem-
pered with wild poppy seeds (Bakels et al., 1992). Other 
ceramics discovered on sites in the North of France and 
Belgium, presenting fine hollow rectilinear lines on their 
surface, have been the subject of temper determination. 
The botanical identification of vegetal imprints enables 
us to recognize the use of mosses, more particularly 
Neckera crispa, Fissidens dubius and Tortula sp. (Con-
stantin and Kuijper, 2002). Pottery from the Middle Neo-
lithic enclosure at Spiere, in Belgium, is also tempered 
with moss; more precisely an imprint of Neckera crispa 
has been identified (Vanmontfort, 2005). According to 
some authors, there may have been continuity in the use 
of mosses as temper, first within the Cerny culture in 
Normandy, spreading to the end of the Rössen culture in 
the north of the Paris Basin, and then to the Michelsberg 
culture, in Belgium (Constantin and Kuijper, 2002). The 
use of moss as temper is attested in Lower Normandy 
from the first part of the Middle Neolithic, in the Cerny 
settlement sites of Colombiers-sur-Seulles, Condé-sur-

Ifs, Hébécrevon and Ernes. In the second part of the 
Middle Neolithic, moss is often used in regional Chas-
sean funerary or settlement sites. No correlation between 
the ceramic forms and the use of moss could be demon-
strated. Indeed, both the most common and the rarest ves-
sels include moss tempered individuals. In the same way, 
the use of moss is not limited to a particular group of 
clay types: it occurs both in those which naturally contain 
few minerals and those with abundant natural inclusions 
alike. The use of plant matter as temper raises questions 
about the circumstances of that use, namely its purpose 
and if there are preferential species for pottery manufac-
ture, or if it is related to a secondary use, involving the 
recycling of plant remains. Indeed, mosses can be used 
for other purposes, such as the sealing of Bandkeramik 
culture wells (Constantin and Kuijper, 2002), additives 
to building earth on the site of Chalain 3 (Bailly, 1997) 
or even in clothing manufacture: Ötzi (Acs et al., 2005). 
The use of flint as a temper is not identified in the cor-
pus. Siliceous elements encountered in small numbers in 
some clay pastes are considered to be natural inclusions. 

Table 3 – Sites with pottery containing grog temper.
Tabl. 3 – Sites avec de la céramique incluant de la chamotte. 

Neolithic Site Thin sect. Grog temper
RRBP Colombelles ‘Lazzaro’ 57 3
BQ/VSG Fontenay-le-Marmion ‘Grand champ’ 10 2
BQ/VSG Jort ‘Carrière Mace’ 13 2
BQ/VSG Mondeville ‘Haut saint martin’ 3 0
BQ/VSG Tilly-la-campagne ‘Chemin RN 158’ 6 1
BQ/VSG Valframbert ‘Grande pièce’ 6 4
BQ/VSG Verson ‘Mesnils’ 51 23
Cerny Colombiers-s/-seulles ‘Commune sèche’ 7 1
Cerny Condé-sur-ifs ‘Bruyère du hamel’ 27 1
Cerny/Chambon Ernes ‘Derrière les prés’ 6 0
Cerny Hébécrevon ‘Couesnerie’ 2 0
Cerny Hébécrevon ‘Village hôtel torquet’ 15 2
Castellic Barneville-Carteret ‘Castel’ 18 1
Castellic Herqueville ‘Treize vents’ 3 0
Castellic Vierville ‘Butte à la luzerne’ 6 2
Cerny/Chasséen Cairon ‘Pierre tourneresse’ 19 1
Cerny/Chasséen Fleury-sur-Orne ‘Parc d’activité’ 6 0
Chasséen Argentan ‘Grand beaulieu’ 25 2
Chasséen Biéville-Beuville ‘Haie du coq’ 11 1
Chasséen Cagny ‘Projet décathlon’ 14 0
Chasséen Colombiers-s/-seulles ‘Commune sèche’ 7 0
Chasséen Ernes ‘Derrière les prés’ 2 0
Chasséen Fontenay-le-Marmion ‘Grande pièce’ 1 1
Chasséen Fontenay-le-Marmion ‘Hogue’ 5 0
Chasséen Fontenay-le-Marmion ‘Hoguette’ 1 0
Chasséen Grentheville ‘Mondeville sud’ 10 0

331 47
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Neolithic Site Thin sect. Bone temper Few Abundant Very abundant
RRBP Colombelles ‘Lazzaro’ 57 0
BQ/VSG Fontenay-le-Marmion ‘Grand champ’ 10 0
BQ/VSG Jort ‘Carrière Mace’ 13 2 1 1
BQ/VSG Mondeville ‘Haut saint martin’ 3 0
BQ/VSG Tilly-la-campagne ‘Chemin RN 158’ 6 0
BQ/VSG Valframbert ‘Grande pièce’ 6 1 1
BQ/VSG Verson ‘Mesnils’ 51 6 1 5
Cerny Colombiers-s/-seulles ‘Commune sèche’ 7 0
Cerny Condé-sur-ifs ‘Bruyère du hamel’ 27 12 1 7 4
Cerny/Chambon Ernes ‘Derrière les prés’ 6 0
Cerny Hébécrevon ‘Couesnerie’ 2 0

Cerny Hébécrevon ‘Village hôtel torquet’ 15 1 1
Castellic Barneville-Carteret ‘Castel’ 18 2 2
Castellic Herqueville ‘Treize vents’ 3 0
Castellic Vierville ‘Butte à la luzerne’ 6 0
Cerny/Chasséen Cairon ‘Pierre tourneresse’ 19 0
Cerny/Chasséen Fleury-sur-Orne ‘Parc d’activité’ 6 0
Chasséen Argentan ‘Grand beaulieu’ 25 0
Chasséen Biéville-Beuville ‘Haie du coq’ 11 0
Chasséen Cagny ‘Projet décathlon’ 14 0
Chasséen Colombiers-s/-seulles ‘Commune sèche’ 7 0
Chasséen Ernes ‘Derrière les prés’ 2 0
Chasséen Fontenay-le-Marmion ‘Grande pièce’ 1 0
Chasséen Fontenay-le-Marmion ‘Hogue’ 5 0
Chasséen Fontenay-le-Marmion ‘Hoguette’ 1 0
Chasséen Grentheville ‘Mondeville sud’ 10 0

331 24 3 15 6

Table 4 – Sites with pottery containing bone temper.
Tabl. 4 – Sites avec de la céramique comprenant des esquilles osseuses. 

The addition of crushed flint is, however, very common 
in Chassean pottery, such as at the Neolithic site of Lou-
viers, in the Eure department, which has yielded a pottery 
assemblage that includes tempering with flint splinters 
(Giligny and Colas, 2005). The deliberate addition of flint 
as temper is well documented in pottery from the Paris 
Basin, especially in the Aisne valley and on the site of 
Berry-au-Bac (Barray, 2013). Regarding the use of grog, 
it is observed throughout the Neolithic period in various 
regions. For regions close to Lower Normandy, including 
Brittany, grog is particularly present during the Middle 
Neolithic. The addition of this temper is frequent at the 
beginning of the period, but becomes increasingly rare 
towards the end of the Middle Neolithic (Hamon et al., 
2005). In our regions, grog is identified from the begin-
ning of the Neolithic, in the BQ/VSG culture pottery. It 
is also used to temper vases during the Middle Neolithic, 
though to a lesser degree. It appears that grog is mostly 
added to sand particle pastes. No link between the use of 
grog and pottery forms has been observed. In the North 
of France and Belgium, bone splinters have been identi-

fied as temper for the Early Neolithic in Limburg pottery 
and it is often used in BQ/VSG ceramics (Constantin and 
Courtois, 1985). Bone tempering is still used in Cerny 
culture pottery but is not used thereafter (Constantin 
and Courtois, 1985; Prost, 2014). This sequence for the 
use of bone as temper is appreciably the same in Lower 
Normandy. Indeed, bone is identified in pottery from the 
Early Neolithic BQ/VSG culture, and at the beginning of 
the Middle Neolithic Cerny and Castellic cultures. Vases 
tempered with bone fragments have simple forms such 
as hemispherical vases or composite forms such as bot-
tles. It appears that the use of bone tempering is neither 
restricted to specific ceramic forms, nor to particular clay 
types. Finally, in our pottery corpus, tempers can occur 
singly or in combination (2) in the fabrics. In the Early 
Neolithic, two vases from the site of Jort contain both 
bone splinters and grog in glauconious pastes. In the Mid-
dle Neolithic, one ceramic item containing magmatic ele-
ments from the site of Barneville-Carteret also contains 
bone splinters associated with grog (fig. 12). Two pots 
from Condé-sur-Ifs reveal a combination of mosses and 
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bone splinters, within a fossil bioclast fabric for the one, 
and within a sand particle fabric for the other. Finally, a 
sand particle vase from Cairon, a glauconious vase from 
Argentan and a fossils bioclast pot from Biéville-Beuville 
contain moss associated with grog. 

CONCLUSION

This study on the voluntary addition of inclusions in 
pottery clays dating to the Early and the Middle Neo-

lithic in Lower Normandy demonstrates the importance 

of the phenomenon at this period. These additions are not 
exclusive to Lower Normandy, however, as they have 
also been identified in Ile-de-France and in the North 
of France and Belgium, for the Neolithic period. The 
question of tempers is thus pertinent with regard to the 
issues of this round table, temper as an added material, 
and also as food for thought. Indeed, many questions can 
be referred to here but remain unanswered. For example, 
can we consider adding temper as a cultural act or a 
simple technical gesture? The preferential use of moss 
as temper raises questions about the function of temper-
ing: to enhance plasticity? For resistance during firing? A 
technique to make vases lighter? Are particular species 

Fig. 10 – Photomicrographs of bone splinters in the sample 
313.13 from the Hébécrevon site with PPL (up) and XP (down).
Fig. 10 – Microphotographies des esquilles osseuses de 
l’échantillon 313.13 du site d’Hébécrevon en lumière polarisée 
non analysée (haut) et lumière polarisée analysée (bas).

Fig. 11 – Photomicrographs of histological structure of bone in 
the samples 416.35 and 416.4 from the Condé-sur-Ifs site with 
PPL.
Fig. 11 – Microphotographies de la structure histologique de l’os 
des échantillons 416.35 et 416.4 du site de Condé-sur-Ifs en lu-
mière polarisée non analysée.
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Fig. 12 – Photomicrographs of bone and grog in the sample 568.1 from the Barneville-Carteret site with PPL (up) and XP (down).
Fig. 12 – Microphotographies des esquilles osseuses et des chamottes de l’échantillon 568.1 du site de Barneville-Carteret en 
lumière polarisée non analysée (haut) et lumière polarisée analysée (bas).

chosen for making pottery or can we envisage recyc-
ling of materials as with grog? Without doubt it is also 
necessary to question the origin of the phenomenon, in 
particular the addition of mosses. Should we consider, 
for example, the northwest of France as a precursor in 
the expansion of this phenomenon? This article does 
not aim to answer these questions which, for the most 
part, are widely discussed in other publications, but it 
has the merit of stating them clearly, by presenting a 
comprehensive overview of tempered pottery in Lower 
Normandy for a given chronological period based on the 
material available at a specific time. We hope the meth-
odology established and the study of the traces left by 
the combustion of plant materials will contribute to fur-
thering plant identification and will stimulate thought. To 

this purpose, the on-line publication of this experimental 
data aims at facilitating contributions to a common data-
base and the sharing of our experiences. 
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